Effect of KATP channel blocker U37883A on renal function in experimental diabetes mellitus in rats.
An increase in glomerular filtration rate (GFR) in early diabetes mellitus is considered a risk factor for the development of diabetic nephropathy. Insulin deficiency may increase the activity of ATP-sensitive potassium channels (KATP), which could promote afferent arteriolar vasodilation und thus contribute to glomerular hyperfiltration in early diabetes mellitus. To further elucidate this hypothesis we performed renal clearance experiments in anesthetized rats at 2 and 6 weeks after onset of streptozotocin-induced insulin-treated diabetes mellitus and studied the acute effect of the putative KATP channel blocker 4-morpholinecarboximidine-N-1-adamantyl-N'-cyclohexylhydr ochloride (U37883A) on renal function. In control rats, application of U37883A (1.5 mg/kg i.v. bolus plus 1.5 mg/kg/hr) induced a significant reduction in heart rate, but did not affect or even slightly increased mean arterial blood pressure. Furthermore, U37883A did not significantly affect renal vascular resistance, renal blood flow or GFR, but caused an eukaliuretic diuresis and natriuresis and lowered plasma renin activity. Diabetic rats at both 2 or 6 weeks after streptozotocin exhibited essentially an identical response to U37883A; in particular, RVR and glomerular hyperfiltration remained unchanged. These results show that in both control and diabetic rats, the renal excretory function, renin secretion and pace setting in the heart were sensitiv to U37883A, implying a functional contribution of KATP channel activity. However, in both control and diabetic rats, renal vascular resistance, renal blood flow, or GFR were not altered by U37883A. These results argue against a substantial role for KATP channels in the basal control of renal hemodynamics in both nondiabetic and diabetic rats.